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DISCLAIMER

Recoveryplansdelineatereasonableactionsthatarebelievedto berequiredto
recoverand/orprotectFederallylistedthreatenedandendangeredspecies.Plans
arepublishedby the U.S. FishandWildlife Service(Service),sometimesprepared
with the assistanceofrecoveryteams,contractors,Stateagencies,andothers.
Recoveryteamsserveasindependentadvisorsto theService. Plansarereviewed
by thepublic andsubmittedto additionalpeerreviewbeforebeingadoptedby the
Service.Theobjectivesoftherecoveryplanwill beattainedandany necessary
fundsmadeavailablesubjectto budgetaryandotherconstraintsaffectingthe
partiesinvolved,aswell astheneedto addressotherpriorities. Recoveryplansdo
notobligateotherpartiesto undertakespecifictasks,andmaynot representthe
views,official positions,or approvalofany individual oragencyinvolved in the
planformulation,otherthantheService.Theyrepresenttheofficial positionof
theServiceonlyaftertheyhavebeensignedby the Directoror appropriate
RegionalDirectorasapproved. Approvedrecoveryplansaresubjectto
modificationasdictatedby newfindings,changesin speciesstatus,and
completionofrecoverytasks.

By approvingthis document,theServicecertifiesthatthedatausedin its
developmentrepresentthebestscientificandcommercialdataavailableatthe
time it waswritten. Copiesofall documentsreviewedin thedevelopmentofthis
planareavailablein the administrativerecord,which is maintainedatthe
Service’sNevadaStateOffice in Reno,Nevada.

LiteratureCitationshouldreadasfollows:

U.S.FishandWildlife Service. 1996. RailroadValley Springfish(Crenichthys
nevadae)RecoveryPlan. Portland,Oregon. 56 pages.

Additional copiesmaybepurchasedfrom:

FishandWildlife ReferenceService
5340GrosvenorLane,Suite110
Bethesda,Maryland 20814
1-301-492-6403or 1-800-582-3421

Thefeefor this recoveryplanwill bebasedon thenumberofpagesit contains.
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EXECUTIVE SUMMARY OF THE
RAILROAD VALLEY SPR1NGFISHRECOVERYPLAN

CurrentStatus:RailroadValley springfish(Crenichthysnevadae)areendemic
to six thermalspringsystemsin RailroadValley, NyeCounty,Nevada,andhave
beenintroducedinto four otherspringsin Nevada.RailroadValley springfishare
extantin all historicalhabitatsandthreeofthe introducedhabitats,with
populationsvaryingfrom fewerthanonehundredto severalthousandindividuals.
Thespecieswaslisted asthreatenedin 1986becausesuitablehabitathad
decreasedsincethespecieswasdiscoveredin the 1930’s. Portionsofall six
historicalhabitatshavebeendesignatedcritical habitat.

HabitatRequirementsand Limiting Factors:RailroadValleyspringfish
requirethermalspringhabitatswith watertemperaturesrangingfrom 290 to 360
Celsius(840 to 970 Fahrenheit)andadequatesuppliesof aquaticvegetationand
invertebrates.Primaryfactorslimiting this speciesincludehabitatalteration,
waterdiversion,nonnativeaquaticspeciesintroductions,andgroundwater
depletion.

RecoveryObjective: Delist

RecoveryCriteria: RailroadValley springfishmaybeconsideredfor delisting
when(1) all six historicalspringhabitatsareprotectedfrom adversemodifications
throughconservationagreements,easements,orfeetitle acquisitions;and(2) at
least21,000adultRailroadValley springflsharepresentamongthe6 springs,
with eachpopulationcontainingatleast1,000adultsanddocumentedannual
reproductionandrecruitment,for 5 consecutiveyears. Existing introduced
populationsshouldbe maintainedasreftigia,but arenotrequiredfor recovery.

ActionsNeeded:
I. ProtectRailroadValley springfishhabitatsfrom adversemodifications.
2. Improve andmanageRailroadValley springfishhabitatsandpopulations.
3. Monitor RailroadValley springfishpopulationsandhabitats.
4. Establishapublic informationprogram.

Total EstimatedCostof Recovery: $570,000

DateofRecovery: Delisting oftheRailroadValley springfishcouldbe initiated
in 2004,if tasksareimplementedasrecommendedandrecoverycriteriaaremet.
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Railroad Valley Springfish
(Crenichthys nevadae)

RecoveryPlan

PartI. INTRODUCTION

A. Brief Overview
TheRailroadValley springfish(Crenichthysnevadae)is theonly fish species
nativeto thethermalspringsystemsof RailroadValley, Nye County,Nevada.

RailroadValley springfishcurrently occupyall six knownhistoricalhabitats,as

well asthreeadditionalhabitatsoutsidethespecies’historicalrange(Figure1).

TheRailroadValley springfishwaslisted asathreatenedspecieswith critical

habitatpursuantto theEndangeredSpeciesAct of 1973,asamended(ESA),on

March31, 1986,becauseavailablehabitatateachspringhaddecreasedsincethe
species’descriptionin 1932(51 FederalRegister10857). Thehistorical

populationshavebeenimpactedto variousdegreesby habitatlossand

modificationresulting from waterdiversion,nonnativefish introductions,and

groundwaterdepletion.

TheFishandWildlife ServiceassignedtheRailroadValley springfisharecovery
priority of2C, indicatingthatthis specieshasahighdegreeofthreatandexisting

conflicts to recovery,butahighrecoverypotential. Recoveryof RailroadValley

springfishwill require landownercooperationto preventfurtheradversehabitat

modificationand allow for habitatrestoration.

B. SpeciesTaxonomy and Description
ThespringfishgenusCrenichthysincludesRailroadValley springfishandfive
subspeciesofWhite River springfish(C. baileyi). ThegenusandtheRailroad

Valley springfishspeciesweredescribedfrom specimenscollectedin 1930from

Big WarmSpring,Duckwater,NyeCounty,Nevada(Hubbs1932). Thegenus

Crenichthysis relatedto thekillifish genusEmpetrichthys,but differs in
coloration,placementofthedorsaland analfins, andseveralmorphological

featuresrelatedto feedinghabits(Hubbs1932). In 1980,thecommonnameof

thegenusCrenichthyswaschangedfrom “killifish” to “springfish” in deferenceto

selectionofthegenusnamebasedonthespecies’occupationofspring
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Figure 1. Dist~bution of Railroad Valley springlish populations: 1) Sodaville (introduced); 2) Warm S introduced); 3) Dugan Ranch (introduced); 4) Chimney Spring
(introduced); 5) North Spring, Hay Corral Spring, Reynolds Springs, and Big Spring; and 6) Big Warm Spring and Uttle Warm Spring.



habitats(Hubbs1932;Bailey,et al. 1970;Robins,et aL 1980;Williams andWilde
1981).

RailroadValley springfishandWhite River springfishoccupyadjacentdrainage

systemsthathaveno currenthydrologicconnections.Thetwo speciescanbe

identifiedby differencesin coloration. Bothspeciesvary from yellowto olive to
grayon thetophalfofthebodywith adarkstripe extendingalongthedorsal

surfacefrom snoutto tail, andaresilveron thebottomhalf (LaRivers 1962).

RailroadValley springfish,however,possessasinglerow oflateraldarkspots

downthelengthoftheirsides,whereasWhite River springfishhavetwo rowsof

lateralspots(HubbsandMiller 1941).

TheRailroadValley springfishhasachunkybodythat is two-thirdsaswide as

deepanda very largehead. This fish lackspelvic fins, while its dorsalandanal

fins aresetfar back,andpectoralfins aresetlow butwith averticalbase.Jaw

teethoccurin a singlerowandarebicuspid(Hubbs1932). Theaveragetotal

lengthofRailroadValley springfishvariesbetween23 and39 millimeters(0.9

and 1.5 inches),dependingon thespring it occupies,althoughindividualsmay
attainatotal lengthexceeding70 millimeters(2.7 inches). RailroadValley

springfishfrom Big WarmSpringandLittle WarmSpring aregenerallylarger
thanthosefrom Big SpringandChimneySpring. Big WarmSpringfish arethe

largestoverallwith anaveragetotal lengthof34.5 millimeters (range13

millimetersto 72 millimeters)(1.4 inches;range0.5 to 2.8 inches). Fishin the
Big Springpopulationaveraged242 millimeters total length(range10

millimetersto 48 millimeters)(1 inch; range0.4 to 1.9 inches)(Williams 1986).

C. AssociatedProposedSpeciesandSpecies-of-Concern
In May 1992,theFish andWildlife Serviceproposedto listAstragains

lentiginosusvar.sesquimetralis(Sodavillemilk-vetch)asathreatenedspecies
with no critical habitat(57FederalRegister19844). Thisplantoccursnear

Sodaville,Mineral County,Nevada,whereit is restrictedto powdery,clay,saline

soilsadjacentto thespringsoccupiedby an introducedpopulationofRailroad

Valleyspringfish. This plant specieswasproposedfor listing becauseit is
threatenedby habitatalterationanddestructionassociatedwith off-roadvehicle

activity andcommercialdevelopment,andby extinctionassociatedwith randomly

occurringnaturaleventsdueto its small populationsize. Efforts to securethe
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RailroadValley springfishhabitatat Sodavilleshouldconsiderandinclude
protectionofAstragaluslentiginosusvar. sesquimetralishabitat.

Severalotherspeciesoccurin RailroadValley that areofconcernto theFishand

Wildlife Service. However,theyareneitherproposednorcandidatesfor listing as

threatenedor endangered.Noneofthesespecies-of-concern,however,occurin or

immediatelyadjacentto springsoccupiedby RailroadValley springfish.

Althoughactionsrecommendedby thisrecoveryplanmaynotdirectly benefit
thesespecies-of-concern,severalactionsmaypreventorminimize futurehabitat

disturbancesthat mayadverselyaffectthem. Considerationofthesespecies-of-
concernduring RailroadValley springfishrecoveryactivities couldpromotetheir

conservationandcontributeto alleviatingtheneedto list themasthreatenedor

endangeredin thefuture.

RailroadValley springfisharetheonly fish nativeto thethermalspringsof

RailroadValley. RailroadValley tui chub(Gila bicolorssp.),theonly otherfish

nativeto thevalley, occupycold-waterspringsandarenot foundin association

with RailroadValley springfish(Deaconand Williams 1984;Williams and
Williams 1981). Efforts to protectthegroundwatersystem(s)that supportthe

thermalspringsoccupiedby RailroadValley springfishcouldbeexpandedto also

includethosesystemsthat supportthe cold-waterspringsin RailroadValley.

Astragalusuncialis (Currantmilk-vetch)andSphaeralceacaespitosa(Jones

globemallow)areplantsthatoccurin mixed desertshrubcommunitieson gravelly

limestoneor sometimessandysoil. Thetwo knownpopulationsofAstragalus

uncialis occurondryknolls and slopesnearCurrent,Nevada,approximately30

kilometers(18.6miles) eastofLockes,Nevada(MozingoandWilliams 1980).

Sphaeralceacaespitosahasbeenfoundin severallocationsat ornearLockes

(Janik,NevadaDepartmentofTransportation,in litt., June1989). Asciepias

eastwoodiana(Eastwoodmilkweed)occursin low alkalineclayhills orshallow

gravellydrainages,usuallygrowingapartfrom otherplants(Mozingo and
Williams 1980). This speciesoccursnorthwestof Lockes(Janik,in litt., 1989).

Thesethreespeciesareuplandplants,soit is not likely that RailroadValley

springfishrecoveryactivitiesdirectedataquaticandriparianhabitatswill directly
affecttheirstatus. However,if theseplantsoccurwithin thegeneralvicinity of
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areasmanagedfor RailroadValley springfish,theymayindirectlybenefitfrom

effortsto protecttheseareasfrom futurehabitatdisturbance.

The RailroadValley skipper(Hesperiauncasspp.)is restrictedto thealkaline
saltgrassflatsnearLockes. Very little specificinformationis availablefor this

butterfly, but it wasconsideredrelativelycommonin 1990(Austin, NevadaState

Museum,in litL, 1990). This butterfly lays its eggson orneargrassesthatserve

asits hostplant (Scott1986). If RailroadValley skipperhostplantsoccurwithin

thegeneralvicinity ofRailroadValley springfishhabitats,thebutterfly may

benefitfrom effortsto protecttheseareasfrom futurehabitatdisturbance.

D. Distribution and Population Status
Pluvial (ancient)LakeRailroadencompassedasmanyassix present-dayvalleys,

includingRailroad,Reveille,Hot Creek,Little FishLake,andSandSprings
Valleys, andanunnamedvalley containingpluvial Lake Snyder(Snyder,et al.

1964;Muffin andWheat,1979;Hubbs,et al. 1974). Desiccationof Lake

RailroadisolatedRailroadValley springfishinto six thermalspringsdistributedin

two areasofRailroadValley. Big WarmSpringandLittle WarmSpring(Figure

2)areon theDuckwaterShoshoneIndianReservationat Duckwater,Nevada.

Portionsofeachoutflow crosspublic landsadministeredby theBureauofLand
Management.Theoufflow streamsfrom thesespringsflow into Duckwater

Creek,which alsohistorically supportedRailroadValley springfish(Hubbs,etal.

1974). Big Spring,ReynoldsSprings,HayCorralSpring,andNorthSpringare

approximately43 kilometers(26.7miles) southofDuckwaterat Lockes,Nevada

(Figure3). Big SpringandHayCorralSpringoriginateon privateproperty,but
theoutflow streamscrosspublic land. North SpringandReynoldsSpringsareon

public land,althoughportionsof eachoutflow crossprivateland. TheReynolds

Springscomplexconsistsoftwo springs,approximately10 meters(33 feet)apart,
whoseoutflows combinealmostimmediately. This complexis consideredone

springfor thepurposesofthis document.

Thestatusinformationavailablefor eachRailroadValley springfishpopulation
variesfrom generalnarrativedescriptionsofabundancebasedonvisual

inspectionsto numericalpopulationestimatesbasedon intensivecensusing
efforts. Theavailabledataprovidegeneralbaselineinformationon theRailroad
Valley springfishpopulations.However,dueto differencesin personnel

5
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Figure 3. Critical habitat for Railroad Valley springfish at Lockes, Nevada
(North Spring, Hay Corral Spring, Reynolds Springs, and Big Spring)
(51 Federal Register 10857).
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collectingthe information,samplingtechniquesused,actuallocationssampled,
andtime ofyearsamplingwasconducted,thesedataarenot strictly comparable

andshouldnotbe usedto indicateactualpopulationstatusandtrends. A

standardizedmethodologyis neededto monitorfuturepopulationstatusand

trends.

Very little populationstatusinformationis availablefortheRailroadValley

springfishpopulationsthatoccuron theDuckwaterIndianReservation.No

numericalestimatesofpopulationsizehavebeenmade. TheBig WarmSpring

populationwasdescribedas“teeming” and“abundant”during the 1930’s,but

declinedto “exceedinglyrare”between1981 and1982,following introductionof

normativefishesandinstallationof acatfishrearingfacility (Table 1). The
speciespersistedin Big WarmSpring in extremelylimited numbersfor over10

years. Thepopulationreboundedto “abundant”between1994and1996,while

thecatfishfacility wasinoperative. VisualobservationsmadeduringApril and

samplingconductedduring July 1996suggestthat RailroadValley springfishare

themostabundantfish in thesystemduringthelatewinterandspring,butby mid-

summernonnativefishesarethemostabundant(D. Withers,FishandWildlife
Service,pers.obser,FebruaryandMay 1996;Stein 1996). Furtherstudy is

neededto determinethe dynamicsofthis populationshift.

A “teeming” populationof RailroadValley springfishoccupiedLittle Warm

Springduring 1934,andthe springfishremain“common” despitethedrainingof

anassociatedmarshanddiversionofthespringoutflow into two ditches(Table
2). In 1986,RailroadValley springfishoccupiedthe springpool andbothditches,

althoughdensitieswere greatestin thewestditch. In June1989, veryfew

RailroadValley springfishwereobservedatLittle WarmSpring,but the

populationreboundedandwasagain“common” by 1992. Datacollectedduring

August1994andAugust1996suggesttheRailroadValley springfishpopulation
fluctuatedbetweentheseyears,but remainabundantto commonatLittle Warm

Spring.

Morepopulationstatusinformationhasbeencollectedfor theRailroadValley
springfishpopulationsatLockes,ascomparedto thoseatDuckwater. The

RailroadValley springfishpopulationestimatesfor Big Springsuggesta

downwardtrend, from approximately13,000fish in July 1980, 4,200fish in
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Table 1: RailroadValley springfishpopulationinformationandcertainwaterqualityparametersfor Ri! Warm Sprin!, Duckwater. Nevada

.

Water
Temp

(0C)

Date Fish
Captured

_______________

Sample
Size

I___
32.5

SourcePopulationSize
(relative

description)

Fish
Capturedper

TrapHour

Ave.Total
Length

(mm)

Total
Length

Range

(mm)

Dissolved
Oxygen

(mg/I)

1912

Jul 1930 “abundant” 2

Aug 1938 “teeming” 778 10-55 778 2

Apr 1963 33 1

Jun 1964 32.3 0.5 3

1981 34.5 13-72 1350 30-32 4

Apr 1981 39.1 19-72 139 30 4

Sep 1981 28.7 16-39 121 30 4

Jan 1982 9 4

May 1982 “exceedingly
rare”

4

Sep 1986 10 0.2 32.5 3.5 5

Aug 1989 “uncommon” 6

Aug 1992 “rare~~ 7

‘0



Table 2: Railroad Valley springfish population information and certain water quality parameters for Little Warm Spring, Duckwater, Nevad]

Date PopulationSize
(relative

description)

Fish
Captured

FishCaptured
per TrapHour

Total Length
Range(mm)

Sample
Size

Water
Temp(0C)

Dissolved
Oxygen(mg/I)

Source

Sep1934 “teeming” 1,677 13-71 1,677 1

Nov 1966 32.5 2

Sep 1986 669 7.6 33 1.3-1.9 3

Aug
1989

“uncommon” 47 0.8 4

Aug
1992

“common” 5

Apr 1993 “present” 6

Aug
1994

432 19.0 7

July 1996 265 9 8

SourceReferences
I. Hubbs,etal. 1974 5. Heinrich 1992
2. GarsideandSchilling 1979 6. Heinrich 1994
3. Withers 1986a 7. Heinrich,pers.comm. 1995
4. Sjoberg1990 8. Stein 1996



am waterquality parametersfor Big Spring,Lockes,Nevada.andcertTable3: RailroadValley springfishpopulationinformation

Date Population

Size(no.of
fish or relative

description)

Fish

Captured

Fish

Captured
perTrap

Hour

Ave.Total

Length
(mm)

Total Length

Range(mm)

Sample

Size

Water

Temp
(0C)

Dissolved

Oxygen
(mg/I)

Source

Feb 1934 32.5 1

Sep 1934 “teeming” 1,158 10-55 1,158 2

Jun 1957 39 1

Jun 1964 37 0.9 3

Nov 1966 38 1

Jun 1980 11,393 37 1.6 4

Jul 1980 12,788 38 2.2 4

Aug 1980 7,309 39 1.8-2.4 4

Sep1980 7,792 38 1.6-2.1 4

1981 24.2 10-48 1,350 35-38 5

Mar 1981 28 13-48 151 35 5

Jul 1981 22.6 13-33 158 37 5

May 1985 165 37.3 39 30-62 165 37 4.5-9.2 6

Sep 1986 “abundant” 7



Table 3: RailroadValley springfishpopulationinformationandcertainwaterqualityparametersfor Big Spring,Lockes,Nevada.I —

Date Population I Fish Fish Ave.Total Total Length Sample Water Dissolved Source

fish or relative { perTrap (mm) I (“C) I (mg/I)Size(no. of Captured Captured Length Range(mm) Size Temp Oxygen
descri tion j ~ Hour

Jun1988 147 4.5 35 22-60 88 37 8

Aug 1989 4,207 18.6 9

Aug1991 261 10.2 10

Aug1992 134 18.1 35 11

Apr 1993 2,657 10.9 12

Jul 1994 121 5.4 12

Jul 1996 60 13

SourceReferences
1. GarsideandSchilling 1979
2. Hubbs,et al. 1974
3. HubbsandHettler 1964

4. Deacon,etal.1980
5. Williams 1986
6. Predretti,etal. 1985

7. Withers 1986b
8. Withers 1988b
9. Sjoberg1990

10. Heinrich 1991
11. flenrich 1992
12. Heinrich,pers.comm. 1994

13. Stein 1996
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August1989,and2,700fish in April 1993,to fewerthan100 in 1996(Table3).

TheNorthSpringpopulationhasfluctuatedfrom anestimated3,300Railroad
Valley springflshin August1989to 860in April 1993,and3,500in July 1994 to

930 in July 1996(Table4). TheHayCorralpopulationestimatefor August1989
was2,700fish, expandedto 5,100in April 1993,but droppedto 3,200in August

1996 (Table 5). TheReynoldsSpringspopulationof RailroadValley springfish
wasestimatedto contain2,600individualsin August1989,and4,500in April

1993(Table6).

FouradditionalRailroadValley springfishpopulationshavebeenestablishedin

Nevadaoutsideofthe species’ historicalrange(Figure1). In 1947,NevadaState
FishandGameCommission(nowcalledNevadaDivision ofWildlife) personnel

releasedRailroadValley springfishintopondsonprivatepropertyat Sodaville,

MineralCounty,Nevada.Thetransplantwasmotivateddueto thepossibilitythat

largemouthbass(Salmoidesmicropterus)would be releasedin historicalRailroad

Valley springfishhabitats(La Rivers 1962). RailroadValley springfishoccupy

thesouthernmostofthetwo springgroupsat Sodaville. In 1991,thispopulation

wasestimatedto contain250 fish, basedonvisualobservations(Sevon1991).
Mark-and-recapturetrappingefforts conductedin July 1994,June1995,andJune

1996resultedin populationestimatesof 125, 81, and27 individuals,respectively
(Elliott 1994, 1995;CrawforthandDrake 1996). This populationis decliningas

openwaterhabitatbecomesovergrownwith emergentaquaticvegetation.

In 1977, apopulationofRailroadValley springfishwasdiscoveredin anunnamed

warmspringon privatepropertyatthe DuganRanchin Hot CreekCanyon,Nye

County,Nevada,presumablytheresultof anunauthorizedtransplant(Allan

1983). In 1984, 1,775RailroadValley springfishwerecapturedfrom theDugan

Ranchspringcomplexat arateof27 fish pertraphour(Deacon1984). Thefish
averaged42.5 millimeters(1.7 inches)total lengthandrangedfrom 32 to 76

millimeters(1.3 to 3 0 inches),basedona sampleof 100 individuals. Railroad

Valley springfishwereabundantin theDuganRanchspringduringthe summers

of 1990 and1992(Sjoberg1990;Heinrich1992).

In 1978, BureauofLandManagementandNevadaDivision ofWildlife personnel

releasedRailroadValley springfishfrom Big Spring into threepondscreatedat

ChimneySpring, 10 kilometers(6.2miles) south ofLockes(Williams 1986).
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RailroadValley spring pp_____________Table 4: fish oulation informationandcertainwaterqualityparametersfor North Spring, Lockes,Nevada.

Date Population Fish Fish Captured 1 Ave. Total Total Length Sample I Water I Dissolved 1 Source
Size Captured perTrapHour Length j Range(mm) Size Temp(0C) Oxygen(mg/I)

(no. of fish) t (mm)

Feb 1934 35

1981 24-34 2

Sep1985 24 1 39 30-55 24 35 2.1 3

Sep1986 271 13.6 31 22-48 112 35 1.8 4

Apr 1987 483 26.8 5

Jun 1988 210 8.4 35 22-38 31 35 6

Aug 1989 3,268 3.0 36 7

Aug 1991 139 1.5 8

Aug 1992 60 8.9 34 9

Apr 1993 856 2.3 10

Jul 1994 3,536 240 6.8 10

Jul 1996 933 209 28 11

SourceReferences
1. GarsideandSchilling1979
2. Williams 1986

3. Pedretti,etal. 1985
4. Withers 1986b

5. Withers 1987
6. Withers1988b

7. Sjoberg 1990
8. Heinrich 1991

9. Heinrich 1992 11. Stein 1996
10. Heinrich,pers. comm.,1994
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am waterquality parametersfor HayCorralSpring,Lockes,Nevada.cert
—.Ave.Total Total Length Sample Water Dissolved SourceLength Range(mm) Size Temp(0C) Oxygen(mg/I)

J___j
34 1

I Table 5: Railroad Valley springfish population information and
Population Size (no. Fish Fish CapturedDate t of fish or relative Captured per Trap Hour

I_ description)
Feb 1934

1981 29-35 2

Aug 1985 805 20.6 42 30-60 100 34 4.8 3

Sep1985 332 20.8 38 28-60 100 32 7.5 3

Sep1986 “abundant” 32 5.0 4

Jun 1988 397 16 39 30-66 60 34 5

Aug 1989 2,705 2.7 6

Aug 1991 438 58.4 7

Aug 1992 460 68.1 8

Apr1993 5,055 11.6 9

Jul 1994 592 32.9 9

Jul 1996 3,200 740 10

SourceReferences
I. GarsideandSchilling 1979
2. Williams 1986

3. Pedretti,etal. 1985
4. Withers1986b

5. Withers 1988b
6. Sjoberg 1990

7. Heinrich 1991
8. Heinrich 1992

9. Heinrich, pers.comm. 1994
10. Stein1996
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[Table 6: RailroadValley springfishpopulation informationandcertainwaterquality parametersfor ReynoldsSprings,Lockes, da.I

Fish Fish AveTotal Total Water Dissolved SourceDate I Size(no. of Captured per TrapHour Length(mm) I Range(mm) I Size j Temp(oC) Oxygen(mg/I)1

fish)

Nov 1966 37 1

Jan 1981 35 2

Sep 1985 140 7 37 28-54 140 36 1.7-2.2 3

Sep 1986 367 13.6 29 23-49 75 37 1.9-2.0 4

Apr1987 386 24.1 5

Jun 1988 757 25.2 27 20-42 27 37 6

Aug 1989 2,645 7

Aug 1991 126 15.3 8

Aug 1992 201 27.5 9

Apr1993 4,514 10.5 10

Jul 1994 462 22.0 10

SourceReferences
1. GarsideandSchilling 1979
2. Williams 1986
3. Pedretti,etal. 1985

4. Withers
5. Withers
6. Withers

1986b
1987
1988b

7. Sjoberg 1990
8. Heinrich 1991
9. Heinrich 1992

10. Heinrich,pers.comm., 1994



C Table7: RailroadValley sorinnfishpopulationinformationandcertainwaterQuality parametersfor ChimneySnrin2.RailroadValley. Nevada.

Date Fish

Captured

Fish
perTrap
Captured

Hour

-
S

Sample

Size

SourcePopulation
fish or relative
Size(no. of

description)

Ave.Total

Length (mm)

Total Length

Range(mm)

Water

Temp(0C)

Dissolved

Oxygen(mg/I)

Nov 1965 66 1

Nov 1978 100 2

Jan1981 “abundant” 66 3

Au 1981 0 3

May 1982 50 3

May 1985 1,881 41 29-65 267 66 2.1 2

Sep 1985 382 42.4 38 30-65 50 66 2.1 4

Sep 1986 “abundant” 66 5

Jun 1988 0 65 3,6

Jun 1989 836 63 3

Aug1991 831 27 66 7

Aug 1992 382 26 8

Apr 1993 14.0 9

00



Table 7: Railroad Valley springfish population information and certain water quality parameters for Chimney Spring, Railroad Valley, Nevada.

Date Population Fish Fish Ave.Total Total Length Sample Water Dissolved Source
Size(no. of Captured Captured Length (mm) Range(mm) Size Temp(0C) Oxygen(mg/I)

fish or relative perTrap
description) Hour

L..~2~i22±j5,838I732155.3I J9]
SourceReferences
1. GarsideandSchilling 1979 3. Williams andWilliams 1989 5. Withers1986b
2. Williams 1986 4. Pedretti,etal. 1985 6. Withers1988a

7. Heinrich 1991
8. Heinrich 1992

9. Heinrich,pers.comm. 1994



TheChimneySpringpopulationhashadtwo majorsetbackssincebeing

established(Table7). Thefish were abundantin all threepondsduringJanuary
1981. DuringJune1981,however,springdischargedecreasedto theextentthat

all fish wereextirpatedfrom theChimneySpringsystemby earlyAugust1981.

Springdischargeincreasedin lateAugust 1981andspringflow andwater

temperatureregimesin eachpondhadbeenrestoredby November1981 (Williams

1986). RailroadValley springfishfrom Big Springwereagainreleasedinto

ChimneySpring in May 1982, andthepopulationwasestimatedto contain1,900
fish in May 1985.

In May 1988,cattleenteredtheChimneySpringlivestockexclosureandseverely
trampledthebermscreatingthethreeponds.By June1988,no fish remainedin

theponds,buta fewwereobserveddownstream(Williams andWilliams 1989).

Following repairoftheponds,theseremainingfish recolonizedthepondsduring

1989,andtheresultantpopulationwasestimatedto contain5,800individualsin

1994.

In 1992,TheNevadaDivision of Wildlife reportedafourth introducedpopulation

ofRailroadValleyspringfishon privatepropertyatWarmSpringnearthe
junctionofU.S.Highway6 andNevadaHighway375,Nye County,Nevada

(Figure1) (Heinrich,NevadaDivision of Wildlife, pers.comm., 1992). However,

no RailroadValley springfishwerefoundatthis siteduring a visualsurvey
conductedin the autumnof 1994(Heinrich,pers.comm., 1994).

E. Habitat Description
Big Warm Spring is thelargestspring in RailroadValley with adischargethat
variedfrom 238cubicmetersperminute(6,300gallonsperminute)in 1912to

221. cubicmetersperminute(5,828gallonsperminute)in 1963(Garsideand
Schilling 1979). Its mainspringpool is approximately24 meters(80 feet)in

diameter(Williams 1986). Watertemperatureat thespringpool hasvaried

between300 and330 Celsius(C) (860and91 0 Fahrenheit(F)) (Table2). The

outflow from Big Warm Spring is immediatelydivided into two channelsby a

concretediversionstructure.Thesouthoutflow extendsapproximately1,300
meters(08mile) beforecascadingover abluff andjoining DuckwaterCreek.

Thenorthoutflow extendsapproximately350meters(0.2mile) beforeenteringan

undergroundpipe.
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Little WarmSpring, locatedapproximately1.6 kilometers(1 mile) southofBig

WarmSpring,discharged1.1 cubicmetersperminute(300gallonsperminute)in

1966(GarsideandSchilling 1979). Watertemperaturesat thesourceare

relatively constantat 330 C (910 F) (Table3). Theoutflow from Little Warm
Springhistoricallywashighly vegetatedwith undercutbanks,andflowed into a

7.5-hectare(18.5-acre)marsh. In 1984,aditchwasdugalongthe easternsideof

themarshto drain it in preparationfor agriculture(Williams 1986). This ditch is
still in use,althoughno agriculturaldevelopmenthasoccurredatthemarsh. A

second,smallerditchcarrieswaterto thewestwhereit flows overa small bluff

approximately800meters(0.5mile) from its source.

The four springsat Lockesareassociatedwith a low hill ofcalcareoustufathat

formsabluff to theeastandsouth. Theircombinedoutflows produce

approximately6 cubicmetersperminute(1,500gallonsperminute)ofwater

(GarsideandSchilling 1979). Big Spring,the largestin theLockesspring

complex,issuesfrom thetop ofthetufahill. Its dischargewasmeasuredat 3.4
cubicmetersperminute(900gallonsperminute)in 1934,butbetween1957and

1967,theaveragedischargewas2.0 cubicmetersperminute(528gallonsper

minute)(Garsideand5chilling 1979). Watertemperatureat thespringsourcewas

32.50 C (90 •50 F) in 1934,but it hassinceincreasedto arangeof350 to 390 C
(950 to 1020 F) (Table4). In 1980,thespringpool was 10 meters(33 feet)in
diameter,1.5 meters(5 feet)deep,andflowedinto anarrowoutflow with water

depthdecreasingdownstreamfrom 0.7 to 0.15meter (2.3 to 0.5 foot) (Deacon,et

al. 1980). Theoutflow substratewasvery soft mudwith somesandandcarbonate

crusting.Currentwasnegligible in thespringpool,but it increaseddown-gradient

from 0.03 to 0.27 meterpersecond(0.1 to 0.9 foot per second).Theoutflow from

Big Spring is divertedinto two channelsapproximately100 meters(330feet)

from thesource. Thenorthernoutflow crossesunderU.S. Highway6, runs

parallelto thehighway,crossesbackunderthehighway,andthenemptiesinto a
small livestockwaterpond. Both outflow channelsaregenerallynarrowwith an

averagewidth of 1 meter(3 feet),althoughthenorthernoufflow is muchbroader

dueto continualtramplingby cattle.

Big Springhasbeendescribedasproviding “borderlinenaturalstressful

conditions” for fish life (Deacon,et al. 1980). Thespringwateris hardand
alkaline,generallylow in salt,very low in nitrates,andcontainssomesulfates.
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Dissolvedoxygenis generallybelow50 percentsaturation.In 1980,the

invertebratecommunityin Big Springwaslow in speciesdiversity, with generally
only onerepresentativefrom anyoftheelevenmajorgroupspresent. Invertebrate

abundance,however,wasquitehigh, especiallyin algal mats. Sixty speciesof

algae,belongingto five algal divisions,wereidentified. Blue greenalgae

(Cyanophytasp.)representedthehighestnumberofspeciesandcomprisedthe

majorityofthe algal biomassin Big Spring. Diatoms(Chiysophytasp.)werethe

mostdiversealgalgroup. Filamentousbluegreenalgaewasthemain structural
componentoftheaquaticvegetationcommunityofBig Spring. All otheralgae

grewwithin themassesof bluegreenalgae. Six ofthebluegreenalgaespecies

identifiedmay be ableto fix atmosphericnitrogen.If so, theirpresenceis
uniquely fundamentalto theentiretrophicstructureof Big Spring(Deacon,et al.

1980).

NorthSpringdischargesoutofthenortheasternsideofthetufahill without

formingapool at aratethatvariedfrom 0.8 cubicmeterperminute(200gallons

perminute)in 1934to 0.6 cubicmeterperminute(158gallonsper minute) in

1967(Garsideand Schilling 1979). Thespring’soutflow streamis divertedinto
two channelsandeventuallyflows into amarsh. Watertemperatureatthesource

fluctuatesbetween340 and360 C (930 and970 F) (Table 5).

HayCorralSpring is locatedatthebaseofthetufahill onthesoutheasternside.

Thespring’smainoufflow streamis blockedby anearthendamthat createsapool
approximately30 meters(100feet)in diameter.Thespring’sdischargewas

measuredat 2.3 cubicmetersperminute(600gallonsperminute)in 1934but

droppedto 1.6 cubicmetersperminute(425 gallonsperminute)in 1966(Garside

andSchilling 1979). Recordedwatertemperatureofthemain springhasrecently
variedbetween320 and340 C (900 and930 F) (Table6). A smallerspring

emergesbelowthedamandits outflowjoins thatofthemainspringto flow into a

marsh.

TheReynoldsSpringscomplexissuesoutofthesouthernbaseofthetufahill.
Thetwo springsareapproximately10 meters(30 feet)apart,but theiroutflow

streamscombinealmostimmediatelyandeventuallyflow into amarsh. The

combineddischargefrom theReynoldsSpringshasvariedfrom 1.1 cubicmeters
perminute (300gallonsper minute) in 1934,1.0 cubicmeterperminute(275

22



gallonsperminute)in 1967,and1.3 (330gallonsperminute)in 1971 (Garside
andSchilling 1979). Watertemperaturehasfluctuatedbetween350 and370 C

(950 and990 F) (Table7).

ChimneySpring,approximately10 kilometers(6 miles) southwestof Lockes,

issuesfrom thetop ofatravertinehill approximately800meters(0.5mile) in

diameterand10 meters(30 feet)high. Thespringdischargeratewas0.4 cubic

meterperminute(100gallonsper minute) in 1934and 1965 (Garsideand

Schilling 1979). In 1981,however,thespringdischargedecreasedsignificantly in

Juneanddid not fully recoveruntil November(Williams 1986). Thewaterfrom

this springis thehottestin RailroadValley,rangingfrom 630 to 660 C (1450 to

1510 F) (Table 8). Theoutflow hasbeenchannelizedandflows into a succession
ofthreepondsbeforecontinuingdownthe sideofthehill andseepinginto the

ground.

RailroadValley springfishoccupythesouthernmostoftwo springgroupsat

Sodaville. Thetotaldischargefrom thesoutherngroupofspringswasmeasured

at0.2 cubicmeterperminute(50 gallonsperminute)in 1986, atatemperatureof

300 C (860 F) (GarsideandSchilling 1979). Thethermalspringat theDugan

Ranchhadameasureddischargeof 1.4 cubicmeterperminute(360gallonsper

minute)at 340 C (920 F) in 1965 and 1.8cubic metersperminute (495gallons

perminute)at 36~ C (970 F) in 1967(GarsideandSchilling 1979). WarmSpring,
alsoreferredto asNannyGoatSpring,discharged2.6cubicmetersperminute

(675gallonsperminute)ofwaterin October1965,andit hasvariedbetween600

and630 C (1400and 1450 F) (GarsideandSchilling 1979).

F. Critical Habitats

Critical habitat,asdefinedby section3 oftheESA, includes 1) Thespecific
areas,within thegeographicalareaoccupiedby a speciesatthetimeofits listing

undertheESA,that containthosephysicalorbiological featuresessentialto the

conservationof thespeciesandthatmayrequirespecialmanagement

considerationsor protection;and2) specificareas,outsidethe geographicalarea
occupiedby thespeciesatthetime it is listed,determinedto beessentialfor the

conservationofthespecies.
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RailroadValley springfishcritical habitatincludesthe six springshistorically

occupiedby RailroadValley springfishalong with theirpools,portionsofthe

outflow streamsandmarshes,anda 15-meter(50-foot) riparianzonearoundall

suchareaswithin the following geographicalareas(Figures2, 3): (1) Big Warm

Spring - T. 13 N., R. 56 E., NE¼Sec.31, SEA Sec.31, andNW¼Sec.32; (2)

Little WarmSpring - T. 12 N., R. 56 E., Sec.5; and(3)NorthSpring, HayCorral
Spring,Big Spring,andReynoldsSprings- T. 8 N., R. 55 E., SW¼Sec.11,

NW¼Sec.14, SWA Sec.14, SEA Sec.15, NBA Sec.15, andSWA Sec.15 (51

FederalRegister10857). Constituentelementsfor all RailroadValley springfish

critical habitatsincludeclear,unpollutedthermalspringwatersrangingin
temperaturefrom 290 to 36~ C (840 to 970 F) in pools,flowing channels,and

marshyareaswith aquaticplants,insects,andmollusks.

The areasdesignatedascritical habitatdo not includeall habitatshistoricallyor
currently occupiedby RailroadValleyspringfish. Thespecieshistorically

occurredin Big WarmSpring’soutflow streamdownstreamfrom designated

critical habitatandin DuckwaterCreek,which is formedby the combinedoutflow

streamsof Big WarmSpringandLittle Warm Spring(Hubbs,et al. 1974). That

portionoftheoutflow streamfrom Big Springon thenorthsideofU.S.Highway

6 is notdesignatedascritical habitat.No critical habitatis designatedfor the
introducedpopulationsat Sodaville,theDuganRanch,andChimneySprings.

G. Life History and Habitat Requirements
Fishspeciesthatevolvedassolitaryoccupantsofany givenhabitatareusually

feedinggeneralistsbecausetheyhavenotneededto specializeto competefor

limited resources(DeaconandMinckley 1974). Trueto thispattern,Railroad
Valley springfishareindiscriminateandopportunisticfeeders,ingestingawide

varietyoffoods(Williams 1986). An analysisof thestomachcontentsof

RailroadValley springfishcollectedfrom Big Springindicatedthatthis speciesis
predominatelyherbivorousduringthespring,consumingprimarily filamentous

algae. Theirdiet shifts to carnivoryby summer,whenanimalfoodscomprise74

percentofthe diet, with seedshrimp(ostracods)mostimportant(Williams 1986).
RailroadValley springfishhavebeenobserveddiving intoalgalmats,asif for

specificfooditems,andalsodrift feeding(Deaconetal. 1980).
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In general,small fish needto consumealargepercentageoftheirbody weightin

foodevery dayto meetmetabolicdemands,which varydirectlywith water
temperatureof theoccupiedhabitat(Bond 1979). Researchhasshownthatone

White River springfishsubspeciesthatinhabitswarm-watersprings(360 to 370

C; 960 to 990 F) hasarespiratoryratefour ormoretimesgreaterthananother

subspeciesthat inhabitscool-watersprings(210 C; 700 F). Additionally, White

Riverspringfishfrom awarm springcouldsurvivein a coolspring,but the

conversewasnot true(SumnerandSargent1940). Thelongevityof Railroad
Valleyspringfishhasnotbeendetermined,but is assumedto average3 to 5 years

basedon informationavailablefor otherfishesthat occupywarm watersprings

(Scoppettone,NationalBiological Service,pers.comm.May 1996).

RailroadValley springfishareuniquelyadaptedto survivein anenvironmentof
highwatertemperature(300 to 380 C (860 to 1000F) atthespringsource)and

low dissolved-oxygencontent(1.5to 6.0 partspermillion) (milligrams per

milliliter) (Tables2-7). This combinationof metabolicstressesis well beyondthe

tolerancelevelsofmostotherfish species(HubbsandHettler 1964). Thermal

tolerancesfor RailroadValley springfishfromBig WarmSpringhavebeen

determinedunderlaboratoryconditions(Williams 1986). At 220 C (720 F), the

fish wereinactive,oftenrestingunderrocksexceptto feed,butwhenwater
temperaturewasincreasedto 280 C (820F), fish activity increasedsubstantially.

Reproductivebehaviorwasnotedwhenwatertemperatureswerebetween280 and

350 C (820 and950 F), with maximumspawningactivity at 300 C (860 F). When
watertemperaturereached390 C (1020 F), thefish beganto looseequilibrium,

wereobviouslystressed,andeventuallydied. In theirnaturalenvironment,

RailroadValley springfishwill occupyhabitatswith watertemperaturesat the
extremesoftheirtolerancelimits (e.g., 140 C or400 ~; 570 or 1040F) for limited

amountsoftime. Theyadjusttheirbodytemperaturesby movingin andoutof

areaswherethewatertemperaturewould be lethalunderextendedexposure

(Williams 1986).

RailroadValley springfishspawninghasneverbeenobserved,butmaybesimilar
to White River springfish. Kopec(1949)reportedthatfemaleWhite River

springfishspawningin aquariadepositedoneeggat atime. Theeggwas
fertilizedby amaleasit wasdepositedandthenfell on to thenearestvegetation

andadheredtightly. Spawningfemaleswould deposit10 to 17 eggs(1.9
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millimeters(0.07inch) in diameter)with eachspawning. After a5- to 7-day
incubationperiod,the larval springfishwouldhatchat an averagetotal lengthof

5.3 millimeters(0.2 inch). After 15 days,thejuvenilefish would average7.8

millimeters(0.3 inch).

Examinationofthereproductiveorgansof RailroadValley springfishcollected

from Big WarmSpringandBig Springrevealeddifferencesin developmental

timing (Williams 1986). Femalesfrom Big WarmSpringhadwell-developed
ovariesfrom springthroughautumn,with thebestdevelopmentduringthe

summer.Ovariescontainedanaverageof 237 eggsduringthespring,summer,

andautumn,but only 54 duringthewinter. Thenumberofeggsperfemalevaried

amongindividualsofthesamesizeandmonthofcollection.A moderately

positivecorrelation(r=0.56) existedbetweentotal fish lengthandtotal numberof
eggsin theovary,anda fairly highcorrelation(r=0.69)betweentotal fish length

andnumberofmatureeggsin theovary. Most femalescontainedseveralclasses

of eggssimultaneously,with matureeggspresentduring thespring,summerand
autumn,but absentduring thewinter.

Spawningat Big Warm Spring,althoughneveractuallyobserved,probablyoccurs

from March throughNovember.Juveniles(fewerthan25 millimeters(1 inch)

total length)comprised16 to 27 percentoftheBig Warm Springpopulation

betweenJuneand October1981. Averageseasonaladultsexratiosobserved

betweenMarch andNovemberwas1 maleper 1.2 females,butvariedfrom 1
malesper .9 femalein thespringto 1 maleper 1.7 femalesin theautumn

(Williams 1986).

RailroadValley springfishcollectedfrom neartheterminusof theBig Spring

outflow exhibitedgreatestovariandevelopmentin thespring,with well-developed
ovariesin theautumnandwinter, butpoordevelopmentin thesummer(Williams

1986). Considerablevariationwasobservedduringany givenseason.The

numberofeggsperfemaleaveraged185 in spring,99 in summer,134 in autumn,

and 139 in winter. A moderatelypositive correlation(r=0.50) existedbetween
total fish lengthandtotal numberof eggsin theovary,andalow correlation

(r=0.45)betweentotal fish lengthandthenumberofmatureeggsin theovary.
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Most femalesin Big Springcontainedseveralclassesof eggsduringall seasons,

althoughmatureeggswerevery uncommonduring thesummer.Spawningin the

oufflow ofBig Spring,althoughneverobserved,presumablyoccursduringthe

autumn,winter, andspringmonths(Williams 1986). Deacon,et al. (1980)
reportedRailroadValley springfishreproductionandrecruitmentatBig Spring

throughouttheir JunethroughSeptemberstudyperiod,althoughactualspawning

wasnotobserved.RailroadValley springfisheggswereobservedon

bladderwortsalongtheedgesof standsofbulrush. Juvenilescomprised33 to 75

percentofthepopulationfrom MarchthroughNovember1981(Williams 1986).

Seasonaladultsexratio from MarchthroughNovember1981 averaged1 maleper

1.5 females,butvariedfrom 1 maleper I femalein thespringto 1 maleper 1.9
femalesin theautumn(Williams 1986).

RailroadValley springfishcollectedfrom the outflow within 100 meters(300
feet)ofthesourceof Big Springhadpoorly developedovariesthroughouttheyear

(Williams 1986). Presumably,thewatertemperaturein this reachoftheoutflow

exceedsthetolerancelimits for RailroadValley springfishreproduction. Larval
fish werenot observedin this area.

In 1995,anevaluationof thegeneticstatusof speciesandsubspecieswithin the

Crenichthysgenuswasinitiated. PreliminaryresultssuggestthattheRailroad
Valley springflshat Duckwateraredistinctenoughfrom thoseat Lockesto

warrantconsiderationofthepopulationsin theseareasasseparateconservation

units (Perkins,NationalBiological Service,pers.comm.,May 1996). Shouldthis

occur,establishmentofarefugialpopulationofRailroadValley springfishfrom
Duckwatershouldbeconsidered,but no modificationof therecoveryobjectives

for this speciesis anticipated.

H. Reasonsfor Listing andCurrentLimiting Factors

TheRailroadValley springfishwaslisted asathreatenedspeciesbecauseits

populationshaddeclineddueto thecombinedor isolatedeffectsofhabitat

alteration,nonnativeaquaticspeciesintroductions,andgroundwaterdepletion

(51 FederalRegister10857). All historicalhabitatshavebeenmodifiedto various
degreesby humanactivities,reducingsuitablehabitatfor RailroadValley

springfish. Theoutflow streamsfrom Big WarmSpring,Little WarmSpring,Big

Spring,andNorthSpringaredivertedand/orchannelized.Thespringpoolsat Big
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WarmSpringandHay CorralSpringareimpoundedby aconcretediversion

structureandan earthendam,respectively.Aquaticandriparianhabitatsaround

NorthSpringhavebeentrampledandheavily grazedby cattle. TheBig Warm
Springpopulationof RailroadValley springfishhadbeenadverselyaffectedby

theintroductionofnonnativefish into thespringsystem. TheChimneySprings

populationhadbeenextirpateddueto lossofspringflow, althoughit was

subsequentlyreestablished.

TheBig WarmSpringpopulationofRailroadValley springfishhasbeenmore

severelyaffectedby variousphysicalandbiological alterationsthantheother
populations.A concretediversionstructureimpoundsanddividesthe spring

outflow streaminto two channels.Thenorth channelflows into anunderground
pipeapproximately350 meters(0.8mile) from thediversion,but thesouth

channelfollows theoriginal outflow streamcourse. Guppies(Poecilia reticulata)

wereintroducedinto Big WarmSpringin 1979,andrapidlyestablisheda

reproducingpopulation(Williams, et al. 1985). TheRailroadValley springfish

populationin Big Warm Spring’smain springpooldeclineddramatically

following theintroductionofguppies(Williams 1986). Subsequent

undocumentedintroductionsof mollies (Poeciliasp.)andmosquitofish

(Gambusiaaffinis) haveresultedin establishedpopulationsof thesenonnative

fishes. In 1996,thedominantfish speciesin theBig WarmSpringoutflow shifted
from RailroadValley springfishin FebruaryandMay to molliesandmosquitofish
in July (Withers,pers.observ.,1996; Stein1996).

During1982,channelcatfish(Ictaluruspunctatus)rearingpenswereconstructed

within the southchannelatBig WarmSpring. This sectionofthestreamhad

previouslysupportedthegreatestconcentrationofRailroadValleyspringflshin

Big WarmSpring(Williams 1986). Observationsmadeshortly afterconstruction

revealedno springfishin thevicinity ofthecatfishpensandpredationby the

channelcatfishwaspresumedto be responsible(51 FederalRegister10857). A

significantshift in speciesdominanceoccurredthroughoutBig WarmSpring
following constructionofthe catfishfacility (Williams 1986). Prior to 1982,even

thoughguppieshadexcludedthemfrom themainspringpool,RailroadValley

springfishwereabundantin theoutflow streamsandaccountedfor 95 percentof
thetotal fish biomassin Big WarmSpring. Duringconstructionof thecaffish

facility, theoutflow streamwaswidened,andtheresultantshallowwaterhabitat
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allowedtheguppypopulationto expand,sothat theysooncomprised95 percent

ofthetotal fish biomass.

Thecaffishpenswereremovedfrom the streamchannelfollowing the

constructionofcementrearingpondsadjacentto the streamchannel.Waterfrom

thestreamis divertedinto therearingponds. Channelcatfish,however,escaped
outof therearingpondsandpersistin thestream(Heinrich1992; Stein1996).

Thecatfishfacility wasclosedfor severalyears,but reopenedin June1996. The

facility, which is operatedunderleaseto aprivateindividual, providesincomefor

theDuckwaterShoshoneIndianTribe. Thenewcatfishfacility lesseehasagreed
to install barrierdevicesandimplementnecessarymanagementpracticesto

minimizeorpreventtheescapeof caffishandprotecttheRailroadValley

springfishthathaverecolonizedthestreamchannel(Sjoberg,NevadaDivision of

Wildlife, pers.comm.,June1996). TheDuckwaterShoshoneIndianTribehas

expressedan interestin developingacooperativemanagementagreementwith the

FishandWildlife Serviceto addresstheneedsof RailroadValley springfish,the

caffishfacility, andothercurrentandfutureactivities onthereservationwhich

will rely on waterfrom Big WarmSpringandLittle Warm Spring(Millett,
DuckwaterShoshoneIndianTribeManager,pers.comm.,July 1996). Thefactors

that maybe currentlylimiting theBig Warm SpringRailroadValley springflsh

populationincludecompetitionwith guppies,mollies,andmosquitofish;

predationby channelcatfish;andmodificationofthe springandoutflow streams’

physicalhabitatcharacteristicsto thosethatfavor nonnativefishes.Nutrient

loadingoftheoutflow streambelowthecaffish facility mayalsobe a limiting
factorbuthasnotbeenevaluated.

Theoutflow streamfrom Little WarmSpringwasdivertedinto two channelsand

its associatedmarshdrainedin 1984 to improvewaterdeliveryto downstream

agriculturallandsandallow farmingofthemarsh(Williams 1986). Thechannels

areperiodicallycleanedwith handtoolsorheavyequipmentto removeaquatic

vegetation.RailroadValley springfishdensitiesdecreaseafterthechannelsare
cleaned,but thenrebound(Williams, BureauofLandManagement,in litt, July

1994). Factorscurrentlylimiting theLittle Warm Springpopulationinclude

previoushabitatmodificationsandperiodicchannelmaintenance.
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Thewaterfrom thespringsin theLockesareahasbeenusedfor irrigation and

domesticpurposessincethe 1880’s. A bathhousewasconstructedover theBig

Springoutflow streamin theearly1900’s. In 1982,theoutflow streamfrom Big

Springwaspartiallydivertedfrom its channelinto anearthenpond,resultingin
thedesiccationofamajorRailroadValley springfishnurseryarea(Williams

1986). Undisturbedhabitatabovethediversionwasnot suitableRailroadValley

springfishspawninghabitatbecauseof its high watertemperature.Thenewly

createdchanneldid notprovidesuitableRailroadValley springfishhabitat

becauseit wasnarrowandsteeplysloped(51 FederalRegister10857). The

streamflowwas laterreturnedto its previouscourse. During thesummerof 1994,
the outflow streamfrom Big Springwascompletelydivertedinto thewestern

channel,desiccatingthe northernchannel.Waterflow wasrestoredto the
northernchannel,but RailroadValley springfishdid not immediatelyrecolonize

thehabitat(Withers,FishandWildlife Service,pers.obser.,October1994). In

July 1996,fish werepresentin theoutflow in low numbers(Stein 1996).

In 1982,apondwasexcavatedadjacentto theBig Springoutflow nearU.S.

Highway6 to providewaterfor a highwayimprovementproject. Thepondwas

quickly colonizedby RailroadValley springfishandsoonsupportedalarge

percentageoftheBig Springpopulation. Following discussionswith theBureau

ofLandManagementandNevadaDivision ofWildlife, theNevadaDepartmentof
Transportationagreedto screentheintakehosesto preventfish from beingdrawn

throughthepumpinto thewatertruck. Following completionofthehighway

project,thepondwasleft intactbecauseit containedRailroadValley springfish.
In July 1996,thepondwasshallowwith denseemergentaquaticvegetationand

supportedonly a fewRailroadValleyspringfish(Withers,pers.observ.,1996).

Factorscurrentlylimiting thepopulationatBig Spring,aswell asNorthSpring,

includehabitatmodificationsresultingfrom previouswaterdiversionsand
encroachingemergentaquaticvegetation.

HabitatconditionshaveremainedstableatHayCorralandReynoldsSprings,with

no newhuman-causedmodificationsnoted(Withers,pers.obser.,June1996).

TheRailroadValley springfishhabitatprovidedat ChimneySpring is subjectto

naturalmodificationresulting from depositionofmineralscontainedin thespring
water. Themineraldepositsdivertthewaterflow awayfrom thepondsandmake

thepondssmallerandshallower
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In 1991,anareaadjacentto thespringsat Sodavillewasgradedin preparationfor
constructionofacommercialaquaculturefacility (Sevon1991). Thecombined

threatofhabitatdestructionandnonnativespeciesintroductionspromptedthe

NevadaDivision ofWildlife to initiate aconservationagreementwith the

landownerprior to constructionof thefacility. Beforetheagreementcouldbe
finalized,adispute,unrelatedto theconservationagreement,overwaterrights

eruptedandthelandownerdefaultedownershipto thepreviousowner. The

SodavilleRailroadValleyspringfishpopulationhasdeclinedasemergentaquatic

vegetationencroachedon thepondboundariesand streamoufflows, limiting the

amountofavailablehabitat.

Any event,naturalorhumaninduced,thataltersthehydrology oftheRailroad
Valley groundwaterbasinmayaffectthespringsin thevalley andtheirRailroad

Valley springflshpopulations.ChimneySpringexperienceddecreasedwater

flowsduring thesummerof 1981. Although flows retumedto previouslevelsby

winter,theChimneySpringpopulationofRailroadValley springfishwas

extirpated(Williams 1986). Thecausefor this lossof flowhasnot been

determined.Severalartesianwells havebeenestablishedin thevalley overthe

years,andnewonesmaybecreatedasaresultof oil and gasexploration. Oil and
gasexplorationincludesdetonatingsubsurfaceexplosivechargesin thevalleyto

characterizegeologicstrata.Developmentof locatedoil andgasdepositsincludes

reiniectionofgroundwaterextractedalongwith theoil andgas. Thepotential

effectsof reinjectiononthechemicalandphysicalcharacteristicsofthe

groundwateris unknown. In 1989,theLas VegasValley WaterDistrict applied
to theNevadaStateWaterEngineerfor theright top~p approximately260

cubicmetersperminute(69,000gallonsperminute)ofgroundwaterperyear

from theRailroadValleyhydrologicbasinandtransportit to theLasVegas

Valley,approximately270kilometers(168miles) south(NevadaDivision of
WaterResources1989). Theeffectsofthesevariousongoingandproposed

activitieson springdischargeratesand/orwaterqualityareunknown.

I. ConservationEfforts
Numerousconservationeffortshavebeenundertakenfor thebenefitofthe
RailroadValley springfish,severalof whichhavebeenpreviouslymentioned.

Prior to its listing asafederallythreatenedspecies,RailroadValley springfish
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populationswereestablishedat SodavilleandChimneySpringexpresslyfor the

conservationofthespecies.

RailroadValley springfishareprotectedby theprovisionsoftheESA,althougha

specialrule allowstakeofthespeciesfor certainpurposesin accordancewith

NevadaStatelawsandregulations(51 FederalRegister10857). TheNevada

Boardof Wildlife CommissionersrecognizestheRailroadValley springfishasa

protectedspecies(NevadaRevisedStatutes503.065).NevadaState lawsand

regulationsprohibit taking ofprotectedspecieswithouta valid Statecollecting

permit. TheNevadaDivision of Wildlife hasreceivedgrant-in-aidfunding from
theServicethroughsection6 ofthe ESAto monitor the statusoftheRailroad

Valley springfishpopulations.

In 1979, the BureauofLandManagementrevisedits RailroadValley Habitat

ManagementPlan(HMP) to includeobjectivesfor managementofRailroad
Valley springfishhabitatsatNorthSpring,ReynoldsSprings,andChimney

Spring. A secondrevisionoftheRailroadValleyHMP wascompletedin 1990,

following listing oftheRailroadValley springfishandachangein management
directionfor thevalley. TheRailroadValleyHMP’s primarymanagement

objectiveis to protecttheRailroadValley springfishand its habitatsonpublic

land. Plannedactionsincludeexcludinglivestockfrom eachspring,continuing

photographicdocumentationof RailroadValley springfishhabitats,and

improvingtheChimneySpringponds(BureauofLandManagement1990).

TheBureauofLandManagementconstructedlivestockexclosuresaroundNorth

andReynoldsSpringsalongpublic landboundariesin 1987,to protectthehabitats

from tramplingandgrazingby cattle. A dramaticincreasein emergentvegetation
atNorthSpringoccurredalmostimmediatelyfollowing removalofgrazing. The
effectofthis lushgrowthon theRailroadValleyspringfishpopulationhasnot

beenevaluated.After cattletrampledthepondsat Chimney Spring, theBureauof

LandManagementstrengthenedtheexclosurefence,removedthe gate,and

developedalivestockwatertroughoutsideoftheexclosure.

In 1991, the BureauofLandManagementrecognizedtheRailroadValley

springfishasa specialstatusfish andincludedit in its programto maintain,

protect,andenhancespecialstatusspeciesandtheirhabitatson public lands
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(BureauofLandManagement1991). Thestrategyplanandprogramguidance

identifiedin theBureauof LandManagement’sFish and Wildlife 2000National

StrategyPlanfor SpecialStatusFishesHabitatManagementenumeratesactions
theBureauofLandManagementwill undertakebetween1991 and2000to

conservespecialstatusspeciesandtheecosystemsuponwhichtheydepend.The

elementscontainedin theBureauofLandManagement’sdocumentareparallelto

andconsistentwith the specificactionsrecommendedin this recoveryplanfor
RailroadValley springfish.

TheBureauof LandManagement’s1994TonopahResourceManagementPlan

identifiesmanagementobjectivesfor theRailroadValley springfishhabitatson
public landsatNorthSpring,ReynoldsSprings,andChimneySpring(Bureauof

LandManagement1994). TheBureauof LandManagementwill protectthe

RailroadValley springfishandits habitatsatthesethreespringsby (1)

maintainingtheRailroadValley liMP, (2) excludinglivestock,(3) establishing
no-surfaceoccupancyrestrictionsfor oil andgasleasing,(4) designating6,265

hectares(15,470 acres)astheRailroadValleyAreaof Critical Environmental

Concern,(5) acquiringnonconsumptivewaterrights, (6) acquiringprivatelands

from willing landowners,and (7) limiting vehicleuse.

In 1994, theBureauofLandManagementconductedanevaluationofthe
Duckwaterlivestockgrazingallotment,which includesportionsoftheoutflow

streamsfrom Big WarmSpringandLittle WarmSpring. To preventdegradation

ofRailroadValley springfishhabitatthatmaybeassociatedwith livestock

grazing,theBureauofLandManagementhasproposedto reducethenumberof

livestockin theDuckwaterHills UseAreaandrequirelivestockwateringsitesbe

establishedawayfrom RailroadValley springfishhabitat(Drais,BureauofLand

Management,in litt., April 1995)

J. RecoveryStrategy

ThestrategyforrecoveryoftheRailroadValley springfish,asdetailedin the
following narrativeoutline,beginswith theprotectionandmanagementofthe

habitatshistoricallyandpresentlyoccupiedby this threatenedspecies.The

cooperationoftheDuckwaterShoshoneIndianTribe,privatelandowners,andthe
Bureauof LandManagementis essentialto ensurethattheRailroadValley

springfishhabitatson theirrespectivepropertiesarerestoredasnecessaryand
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appropriate,andprotectedfrom futureadversephysicalandbiological

modifications,sothat RailroadValley springfishpersistin perpetuity.

Comprehensivestatusinventoriesof eachRailroadValley springfishhabitatand

its populationareproposedto serveasbaselinedata,guiderecoveryefforts,and

monitorthesuccessof recoveryefforts. Managementplanswill becooperatively
developedto outlinehabitatrestorationneedsandshort-andlong-term

managementactionsthatmeettheneedsofboththeRailroadValley springfish

andlandowner.Public informationprogramswill be implementedto ensurethat
all partiespotentiallyaffectedby RailroadValley springfishrecoveryeffortsare

keptinvolvedandinformed.
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PartII. RECOVERY

A. Objective and Criteria
Theobjectiveofthe RailroadValley SpringfishRecoveryPlanis to recommend

measuresneededto improveandsecurethespecies’statussothat it maybe

removedfrom theFederallist ofendangeredandthreatenedspecies.Railroad

Valley springfishmaybeconsideredfor delistingwhenthefollowing criteriaare

met:

1) All six historicalspringhabitatsareprotectedfrom adverse

modificationsthroughconservationagreements,easements,orfeetitle

acquisitions;and

2) at least21,000adult RailroadValley springfisharepresentamongthe6

springs,with eachpopulationcontainingat least1,000adultsand

documentedannualreproductionandrecruitment,for 5 consecutiveyears.

Theserecoverycriteriaarepreliminaryandmaybe modifiedpendingcompletion

oftasksrecommendedin thisrecoveryplanorreceiptofothernewinformation.
Thecriteriaofatotal of atleast21,000RailroadValley springfishand 1,000fish

perpopulationwereselectedbasedon areviewofthepopulationinformation

available(Tables1-6). Thefollowing numericalvalues(datafrom theyear

indicatedroundedto thenearest100)wereusedto approximatethe sizeofeach

populationpriorto ornearthetime of listing: Big WarmSpring(1938)- 800;

Little WarmSpring(1934)- 1,700; Big Spring(averageoffourpopulation

estimatesin 1980)- 9,800;NorthSpring(1989)- 3,300;HayCorralSpring(1989)
- 2,700; ReynoldsSpring(1989)- 2,600.

Five yearswasselectedasan initial criterionbecauseRailroadValley springfish
shouldcolonizeenhancedandrestoredhabitatsandestablishpopulations

containingseveralageclasseswithin this time period. If after5 years,surveys

indicatethatthepopulationsdo notmeetthenumericalcriteriaand/orarenot

stableor increasing,delistingshouldnot beconsidered.

Althoughnot essentialto therecoveryof theRailroadValley springfish, thethree

extantrefugiapopulationsofthis speciesshouldbemanagedandmaintainedinto
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thefuture. Thesepopulationshavepersistedovermanyyearsandmaypreventthe

extinctionoftheRailroadValley springfishshouldunforeseencatastrophicevents

severelyimpactor eliminatethehistoricalpopulations. Forthis reason,this

recoveryplanincludestasksto protect,manage,andmonitortheserefugia

populationsandtheirhabitats,althoughthetasksaregivena lowerpriority for

completionthansimilar tasksfor thehistoricalpopulations.Additional refugia
populationsof RailroadValley springfishfrom Duckwatermaybenecessaryto

adequatelyprotecttheentireRailroadValley springfishgenepool.

Prior to implementationofany taskrecommendedin this recoveryplan,thelead

agencymustcomply with all applicableprovisionsoftheNationalEnvironmental

Policy Act andEndangeredSpeciesAct of 1973,asamended.All necessary

Federal,State,andlocalpermits or authorizationsmustbe obtained.Landowner

permissionmustbegrantedif theactivity will occuronprivateland.
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B. NarrativeOutlineof RecoveryActions
1. ProtectRailroadValley springfishhabitatsfrom adversephysicaland
biological modifications
TheRailroadValley springfishwaslisted asathreatenedspeciesbecausevarious
modificationsto its habitatsresultedin decreasedpopulations.Recoveryofthe
RailroadValley springfishwill dependin parton preventingfurtheradverse
habitatmodificationandensuringadequatesupplyof sufficientquality and
quantitywaterin thefuture.

1.1. Obtainlandownercooperation
RailroadValley springfishhabitatson public landsareconsidered
essentiallysecurefrom adversemodificationbecauseofrequirements
containedin section7 of theESA. Section7(a)(l) directsall Federal
agencies,in consultationwith andwith theassistanceoftheFishand
Wildlife Service,to utilize their authoritiesto furtherthepurposesofthe
ESA by carryingout conservationprogramsfor listed species.Section
7(aX2)of theESA furtherrequireseveryFederalagency,in consultation
with andwith theassistanceoftheFishandWildlife Service,to ensurethat
anyactionit authorizes,funds,orcarriesout is not likely to jeopardizethe
continuedexistenceofany listedspeciesor resultin the destructionor
adversemodificationofcritical habitat.

ProtectionoftheremainingRailroadValley springfishhabitatswill require
obtainingthecooperationoftheDuckwaterShoshoneIndianTribeand
privatelandowners.TheTribeandtheprivatelandownersmustbe assured
thatthis recoveryeffort will striveto providefor theircurrentandplanned
usesofthehabitatsorthewateron theirpropertiesaswell astheneedsof
theRailroadValley springflsh. Thelandownersshouldbeencouragedto
enterinto formal agreementswith theFishandWildlife Serviceregarding
cooperativemanagementofthehabitats.Conservationeasementscouldbe
negotiatedwith willing landownersto provideaccessto propertiesfor
populationmonitoring,habitatrestoration,andresearch.SafeHarbor
Agreementsrecognizethelandownerswillingnessto cooperatewith
recoveryefforts,butallow thelandownerto changeuseofthe landin the
futurewith no obligationsto maintainanyrestoredornewlycreatedhabitat
andexemptionfrom theprohibitionsagainsttakeof the listed species.
Incidentaltakepermitsissuedto privatelandownersalsoprovideexemption
fromthetakeprohibitionswith a commitmentto ahabitatconservation
plan. Otheragreementsmay alsobe available.

1.2. Acquireprivatelandfrom willing sellers
Landparcelsand/ortheirassociatedwaterrights shouldbeacquiredfrom
willing sellersasavailable.TheBureauof LandManagementdraft
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TonopahResourceManagementPlanidentifiedanobjectiveofacquiring
privateparcelsatLockesfrom willing sellersfor inclusionin theRailroad
ValleyAreaofCritical EnvironmentalConcern.Acquisition of properties
maybe potentiallyfacilitatedthroughlandexchanges.

1.3. Secureadequateinstreamflow for RailroadValley springfishhabitats
on public lands
Non-consumptiveinstreamflowwaterrights shouldbesecuredat each
occupiedRailroadValley springfishhabitaton public landto ensure
maintenanceofsufficientflows to maintainviablepopulationsofRailroad
Valley springfish. Instreamflow requirementsfor springsonprivateand
tribal landswill benegotiatedandincludedin thecooperativemanagement
agreements.Appropriatemeasuresshouldbetakento protecttheaquifer(s)
supportingeachRailroadValley springflshhabitatto ensurethat discharge
ratesand/orwaterqualityare not indirectlyadverselyaffectedby any
activity pertainingto theaquifer.

1.4. Determinetheeffectsofartesianwells andoil andgasexplorationand
developmentonspringsin RailroadValley
Theimpactofexistingartesianwells, oil andgasexploration,andoil well
wastewaterreinjectionin RailroadValleyon springdischargeandwater
qualityshouldbe evaluated.If potentialadverseeffectsare identified,the
BureauofLandManagementandNevadaDivision ofEnvironmental
Protectionshouldbenotifiedandappropriateprotectivemeasures
developedandimplemented.

2. ImproveandmanageRailroadValley springfishhabitatsandtheirpopulations
Recoverycriteriafor RailroadValley springfishsuggestthemaintenanceof atotal
of at least21,000fish, with at least1,000individualsateachhistoricalhabitat. To
obtainthis goal,thefactorslimiting RailroadValley springfishat eachhabitat
mustbe resolvedandsuitablehabitatconditionsrestoredin orderto improvethe
statusofeachpopulation.All populationshavebeenaffectedto variousdegrees
by previousphysicalandbiological habitatmodifications.

2.1. Determinehistoricalandpresenthabitatcharacteristics
Previousresearchhasidentifiedbasicparametersof suitableRailroad
Valley springfishhabitat. Currenthabitatcharacteristicsinformationshould
be collectedfor eachspringoccupiedby RailroadValley springfish. An
indicationofhistoric habitatconditionsmaybe obtainedby reviewof
historicaldocuments,photographs,andconversationswith landowners.
Comparisonofhistoric andcurrenthabitatinformationmayidentify
additionalfactorslimiting RailroadValley springfishpopulationsandguide
restorationefforts. This informationwouldalsoprovideabaselinefor
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evaluatingtheeffectof futurechanges,naturalorhumancaused,on
RailroadValley springfishpopulations.Informationcollectedshould
includeparametersofbasicspringecology,suchasspringflow rates,
temperatureregimes,waterqualityparameters,existing faunalandfloral
communities,substrate,measurementsofextentanddimension,and
identificationof existingusesandmodifications.

2.2. Developandimplementhabitatmanagementplans
A habitatmanagementplanshouldbe developedandimplementedfor each
RailroadValley springfishhabitat. Eachplanmustbe developedin
coordinationwith all landownerswhenthespringandits oufflow stream
occuron landsofmixed ownership.Theplansshouldstriveto meetthe
habitatneedsoftheRailroadValley springfishandthecurrentandplanned
usesofthehabitatby thelandowner.Theplansshouldidentify habitat
restoration,enhancement,andmanagementactionsrequiredto minimizeor
eliminatelimiting factorsandensuresufficient suitablehabitatfor Railroad
Valley springfishpopulationexpansionateachspring. Currenthabitat
conditionsshouldbecomparedwith availableinformationonhistorical
conditionsto determinehabitatrestorationneedsand/orpotential.Theplans
shouldbe basedon themostrecentinformationavailableon Railroad
Valley springfishandeachhabitatandbe flexible enoughto bemodifiedas
newdataareacquired.Preliminaryplansshouldbe preparedto address
existinglimiting factorsandinitiate restorationneedswhile long-termplans
arebeingdeveloped.TheBureauof LandManagementshouldrevisetheir
existinghabitatmanagementplanasnecessaryto be consistentwith these
newplans. Implementationofactionsidentifiedin thesehabitat
managementplansmustbe in compliancewith all applicableFederal,State,
andlocal regulations.

22.1. Developandimplementahabitatmanagementplanfor Big
Warm SpringandLittle WarmSpring
Developmentofthis habitatmanagementplanshouldbecoordinated
with theDuckwaterShoshoneIndianTribe,BureauofLand
Management,anddownstreamprivatelandowners.

2.2.2. Developandimplementa habitatmanagementplanfor Big
Spring.NorthSpring.Hay CorralSpring.andReynoldsSprings
Developmentofthis habitatmanagementplanshouldbecoordinated
with theprivatelandownersandBureauofLandManagement.
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2.2.3. Developandimplementahabitatmanagementplanfor
Chimney Spring
This habitatmanagementplanshouldbedevelopedin coordination
with theBureauof LandManagement.

2.2.4. Developandimplementahabitatmanagementplanforthe
DuganRanch
This habitatmanagementplanshouldbe developedin coordination
with theprivatelandowner.

2.25. Developandimplementahabitatmanagementplanfor
Sodaville
Developmentofthis habitatmanagementplanshouldbecoordinated
with theprivatelandowner.

3. Monitor RailroadValley springfishpopulationsandhabitats
The stabilityandhealthofeachRailroadValley springfishpopulationcanonly be
assessedby regularmonitoringto determinepopulationsize,age-classstructure,
anddistribution. Habitatqualityandquantityshouldalsobeevaluatedregularly
andcomparedto thebaselineinformationcollectedundertask2.1. Information
collectedduring regularmonitoringmayidentify factorsthatmayaffectrecovery
astheyoccursothat appropriateactionscanbetaken,andbe usedto analysethe
effectivenessofrecoveryprograms.Ultimately, this informationwill beusedto
determinewhetherornotrecoveryhasbeenachieved.

A monitoringplanshouldbedevelopedto ensureconsistentcollectionof
informationregardlessofpersonnelchanges. Theplanshouldidentify thedatato
becollected,appropriatetechniques,time-frames,reportingrequirements,etc.
Thereportingrequirementsareimportantso thatanychangein populationstatus,
habitatcondition,or introductionof nonnativespeciescanbe immediatelynoted
andappropriateremedialactionstaken.

4. Establishapublic informationprogram
RecoveryoftheRailroadValley springfishmayrequiremodificationsofcurrent
managementanduseofpublic andprivatelands. An effectivepublic information
programshouldbe developedto increaseawarenessandunderstandingof the
RailroadValley springfishrecoveryefforts. Interestedpartiesshouldbe
continually involved in andupdatedon all aspectsofthisrecoveryeffortsothat
conflicts canbe identifiedandresolvedassoonandasmuchaspossible.
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PartIV. IMPLEMENTATION SCHEDULE

This implementationscheduleoutlinesactionsandestimatedcostsforthe
recoveryof RailroadValley springfish. This scheduleindicatestaskpriorities,
numbers,anddescriptions;durationofeachtask;responsibleagencies;and
estimatedcosts. Theseactions,whenaccomplished,shouldbring aboutthe
recoveryof RailroadValley springfishandprotectits habitat. It shouldbenoted
thattheestimatedmonetaryneedsfor all partiesinvolved in recoveryare
identifiedand,therefore,this schedulereflectsthetotal estimatedfinancial
requirementsfor therecoveryof thisspecies.

In the implementationschedule,tasksarearrangedin priority order. Theassigned
prioritiesaredefinedasfollows:

Priority 1 - An actionthatmustbe undertakento preventextinctionorto
preventRailroadValley springfishfrom decliningirreversiblyin the
foreseeablefuture.

Priority 2 - An actionthatmustbeundertakento preventa significant
declinein RailroadValley springfishpopulationdistributionorsize,or
habitatquality, orsomeothersignificantnegativeimpactshortof
extinction.

Priority 3 - All otheractionsnecessaryto meettherecoveryobjective.

Thefollowing abbreviationsareusedin theimplementationschedule:

TaskDuration
Cont. Theactionwill be implementedcontinuallyonceinitiated.

ResponsibleParties
BLM Bureauof LandManagement
DSIT DuckwaterShoshoneIndianTribe
FWS FishandWildlife Service
NBS NationalBiological Service
NDF NevadaDivision ofForestry
NDOW NevadaDivision of Wildlife

* LeadParty

TotalCost Projectedcostof taskfrom startto finish.
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Implementation Schedulefor theRailroad Valley Sprin~fish RecoveryPlan
—a---____

Priority Task Task Description

Number Number

Task
Duration
(Years)

Responsible
Parties

Total
Estimated
Cost
($1,OOOs)

Annual CostEstimatePerFiscalYear($1,OOOs)

1997 1998 11999 [2000 2001 2002 [2003

2 1.1. Obtainlandowner
cooperation

2 FWS*
BLM
NDOW

20
6
6

10
3
3

10
3
3

2 1.2. Acquireprivateland
from willing sellers

2 BLM* 20 10 10

2 1.3. Secureinstreamflow
on public land

2 BLM*
NDOW

2
2

1
1

1
1

2 1.4. Determineeffectsof
artesianwells andoil
andgasdevelopment

2 BLM*
FWS
NDOW

2
2
2

1
1
1

1
1
1

2 2.1. Determinehabitat
characteristics

2 NBS* 60 30 30

2 2.2.1. Developand
implementhabitat
managementplanfor
BigWarmandLittle
Warm Springs

Cont. FWS*
DSIT
BLM
NDOW

37
17
17
17

10
5
5
5

10
5
5
5

2
2
2
2

2
2111
2111
2111

3 3 3

4~.



Implementation Schedulefor the Railroad Valley Springfish RecoveryPlan

Priority
Number

Task
Number

TaskDescription Task
Duration
(Years)

Responsible
Parties

Total
Estimated
Cost
($1,OOOs)

Annual CostEstimatePerFiscalYear($1,OOOs)

1997 J 1998 11999 1 2000 I 2001 2002 1 2003

3 2.2.5. Developand
implementhabitat
managementplanfor
Sodaville

Cont. NDOW*
FWS
NDF

14
5
51

TOTAL ESTIMATED COST 1570 1l~I~WT J53I
00



Implementation Schedulefor the Railroad Valley Sprin2flsh RecoveryPlan

Priority
Number

Task
Number

TaskDescription Task
Duration
(Years)

Responsible
Parties

Total
Estimated
Cost
($1,OOOs)

Annual CostEstimatePerFiscalYear ($1,OOOs)

11998 11999 112000 [2001 112002 ]20031997

2 2.2.2. Developand
implementhabitat
managementplanfor
Big, North,Hay
Corral,andReynolds
Springs

Cont. BLM*
NDOW
FWS

39
39
12

10
10
5

10
10
5

2
2
2

2
2
2

1
1
1

1
1
1

1
1
1

2 3. Monitorpopulations Cont. NDOW*
DSIT

105
35

15
5

15
5

15
5

15
5

15
5

15
5

15
5

2 4. Develop and
implement public
information program

Cont. FWS*
NDOW
BLM
DSIT

21
7
7
7

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

1

1
1

3 2.2.3. Developand
implementhabitat
managementplanfor
ChimneySpring

Cont. BLM*
FWS
NDOW

20
7
7

1
1
1

2
2
2

1
1
1

1
1
1

1
1
1

1
1
1

3 2.2.4. Developand
implementhabitat
managementplanfor
DuganRanch

Cont. NDOW*
FWS

S

14
5

2
2

1
1

1
1

1
1



PartV. APPENDICES

Appendix A: Reviewof thePublic/Agency ReviewDraft of theRailroad
Valley Springfish RecoveryPlan

ThePublic/AgencyReviewDraft oftheRailroadValley SpringfishRecoveryPlanwas
madeavailableto thepublic for commentasrequiredby the 1988amendmentsto the
EndangeredSpeciesAct of 1973. Thepublic commentperiodwasannouncedin the
FederalRegisteronJune22, 1994,andclosedonAugust22, 1994. TheFishand
Wildlife Serviceprovidedthedocumentto theagenciesandindividualsidentified
below. Duringthe 60-daycommentperiod,theFishandWildlife Servicereceived
responselettersfrom thenineindividualsor agenciesdenotedwith anasterisk(*) on
thelist below. Thecommentsprovidedin theseletterswereconsideredin preparation
ofthis final recoveryplanandincorporatedasappropriate.AppendixB consolidates,
summarizes,andprovidestheFish andWildlife Service’sresponseto the comments
received.All lettersofcommentreceivedaremaintainedasapartoftheadministrative
recordat theFishandWildlife Service’sNevadaStateOffice, Reno,Nevada.

FishandWildlife Service
Division of Endangered
Species
4401N. FairfaxDrive
(Mail StopARLSQ452)
Arlington, Virginia 22203

FishandWildlife Service
Division of PublicAffairs
1849 C Street,N.W.
Washington,D.C. 20240

FishandWildlife Service
Division of Refuges
4401N. FairfaxDrive
(Mail StopARLSQ 670)
Arlington, Virginia 22203

FishandWildlife Service
Division of FishHatcheries
4401 N. Fairfax Drive
(Mail StopARLSQ 820)
Arlington, Virginia 22203

NationalBiologicalSurvey
4401 N. FairfaxDrive
(Mail Stop725)
Arlington, Virginia 22203

RegionalDirector
FishandWildlife Service
911 N.E. 11thAvenue
Portland,Oregon97232

FishandWildlife Service
FisheriesandFederalAid
Division

911N.E. lithAvenue
Portland,Oregon97232

FishandWildlife Service
NorthernNevadaFisheries

ResourceOffice
4600 KietzkeLane,C-i25
Reno,Nevada 89502

CenterDirector
NationalBiological Survey
Building 204,NavalStation
Seattle,Washington98115

ProjectLeader
NationalBiological Survey
4600KietzkeLane,C-120
Reno,Nevada 89502

EnvironmentalProtection
Agency

HazardEvaluationDivision
(Mail StopTS769C)
401 M Street,S.W.
Washington,D.c. 20460

EnvironmentalProtection
Agency*

Office of PesticidePrograms
EcologicalEffectsBranch
401 M Street,S.W.
(Mail Stop 7507C)
Washington,D.C. 20240

EnvironmentalProtection
Agency

75 HawthorneStreet
SanFrancisco,California
94105

Bureauof Land
Management
1949 C Street,N.W.
Washington,D.C. 20240

49



Dr. JackWilliams *

Bureauof Land
Management

316 E. Myrtle
Boise, Idaho 83702

StateDirector *

Bureauof Land
Management

P.O.Box 12000
Reno,Nevada 89502

District Manager *

Bureauof Land
Management

HC 33,Box 33500
Ely, Nevada 89301

District Manager
Bureauof Land

Management
705 E. 4th Street
Winnemucca,Nevada
89445

AreaManager *

Bureauof Land
Management

P.O.Box 102
Tonopah,Nevada89049

Soil ConservationService
14th Streetand

Independence
Washington,D.C. 20024

StateConservationist
Soil ConservationService
5301 LangleyLane,F-201
Reno,Nevada89511

District Conservationist
Soil ConservationService
P0.Box 1147
Tonopah,Nevada 89049

StateExecutiveDirector
Agricultural Stabilization

and ConservationService
1755 E. PlumbLane,# 202
Reno,Nevada 89502

NyeCountyExecutive
Director

Agricultural Stabilization
andConservationService
3101 W. CharlestonBlvd.,
SuiteA

LasVegas,Nevada 89102

Administrator
FederalHighway

Administration
705 N. PlazaStreet,Suite

220
CarsonCity, Nevada 89701

Director
NevadaDepartmentof
ConservationandNatural

Resources
123 W. NyeLane
CarsonCity, Nevada89710

StateEngineer
NevadaDivision ofWater

Resources
123 W. NyeLane
CarsonCity, Nevada89710

Administrator
NevadaDivision of

EnvironmentalProtection
123 W. NyeLane
CarsonCity, Nevada89710

Supervisor,Environmental
Services

NevadaDepartmentof
Transportation

1263 S. StewartStreet
CarsonCity, Nevada89712

Administrator *

NevadaDivision ofWildlife
P.O.Box 10678
Reno,Nevada89520

RegionalManager
NevadaDivision of Wildlife
StateMailroom Complex
LasVegas,Nevada 89158

RegionalManager
NevadaDivision of Wildlife
380 W. B Street
Fallon,Nevada89406

RegionalManager
NevadaDivision of Wildlife
1375MountainCity
Highway

Elko,Nevada 89801

Nye CountyBoardof
Commissioners

P.O.Box 153
Tonopali,Nevada 89049

TheNatureConservancy
1815 N. Lynn Street
Arlington, Virginia 22209

Director
GreatBasinFieldOffice
TheNatureConservancy
P.O.Box 11486
SaltLakeCity, Utah 84146

SouthernNevadaProject
Office

TheNatureConservancy
P.O.Box 70838
LasVegas,Nevada89170

NorthernNevadaProject
Office

TheNatureConservancy
1885 5. Arlington, Suite I
Rena,Nevada 89509

Wildlife ProgramChairman
EnvironmentalDefense

Fund
1875 ConnecticutAvenue,
N.W.

Washington,D.C. 2009

NaturalResourcesDefense
Council

71 Stevensen,Suite1825
SanFrancisco,California
94105
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SierraClub
P.O.Box 8096
Rena,Nevada89507

Dr. JamesDeacon
Universityof NevadaLas

Vegas
4505MarylandParkway
LasVegas,Nevada 89154

Dr. GaiyVinyard
Universityof NevadaRena
Rena,Nevada 89557

Dr. RobertR. Miller *

University of Michigan
Museumof Zoology
Ann Arbor, Michigan
48109

DesertFishesCouncil
P.O.Box337
Bishop, California 93514

Dr. DonaldSada

BureauofIndian Affairs
Office ofSelf-Government
1849C Street,N.W.
(Mail Stop 2255)

Washington,D.C. 20240

Superintendent
EasternNevadaIndian

Agency
P.O.Box 5400
Elko, Nevada 89802

Chairman*

DuckwaterTribal Council
P0.Box 68
Duckwater,Nevada89314

HR.H. NevadaResources
Limited

Opal Redcliffe

LLO-Gas,Inc.

Margit Segerstorm

William Mack

HelenandJosephFallini

MelindaMoffett

Daniel andRobertaRussell

LockeFamily

Al andCarolDrayton *

Ira Kasden

ThomasOlsonAssociates,
Inc.

DaleHead

DamesandMoore

JulietMason

TetraTech,Inc.

RoyLeidy
EIP Associates

MarkBrosseau
EnvironmentalImpact
Services

Andrew Haines
RoyF. Weston,Inc.

FredC. Schmidt
Documents Department- KS
TheLibraries
ColoradoStateUniversity
FortCollins, Colorado
80523

JeffWhite
BattleMountainGold

Tim Ford
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Appendix B: Summaryof Comments Receivedand the Fish and Wildlife
Service’sResponses

Written commentson the draftrecoveryplanwerereceivedfrom the

Environmental Protection Agency, four Bureau of Land Managementoffices, the
NevadaDivision ofWildlife, theDuckwaterShoshoneIndian Tribe, oneprivate
landowner,andoneacademic/scientificpeerreviewer. Thesecommentswere

consideredin preparationofthis final recoveryplan,and incorporatedas

appropriate.This sectionconsolidates,summarizes,andprovidestheFishand
Wildlife Service’sresponseto commentsreceived.Specificcommentsthat

reoccurredin thelettersareaddressedonly once. All lettersofcommenton the

draftrecoveryplanareon file in theFishandWildlife Service’sNevadaState

Office,Reno,Nevada.

COMMENT: Dueto differencesin personnel,samplingtechniquesandlocations,
andothervariables,it is difficult to useavailablepopulationestimatesas

directlycomparablenumericalindicatorsof status.

RESPONSE:TheServiceagreeswith this comment.Thetextoftherecovery

planhasbeeneditedto includestatementssummarizingthecomparability

oftheavailablepopulationinformation.

COMMENT: ThepresenceofaviablepopulationofRailroadValley springflshin
eachofthesix historically occupiedhabitatsis notnecessaryorrealistically

obtainablewithin thegiventime frame. Fourpopulations,with at leastone

eachat DuckwaterandLockeswould be sufficientto justify delisting.

RESPONSE:TheServicedisagreeswith this comment.At thetime theRailroad
Valley springfishwaslisted asthreatened,populationsoccurredin all six

historically occupiedhabitats,therefore,thesepopulationsshouldbe

securedin thesesitesbeforethespeciesis consideredrecovered.These

habitatsarestill essentiallyintact,althougheachhasbeenmodifiedto
variousdegreesby humanactivities, andcontinueto supportspringfish

populations.Throughthetasksidentifiedin thisrecoveryplan,these

habitatscanbe restoredandprotectedso thattheymaysupportspringfish

into thefuture. All six populationsshouldbe maintainedbecauseof
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geneticdifferencesbetweentheLockesandDuckwaterpopulationsandto

ensureagainstfuturecatastrophicevents.

COMMENT: Onecommentquestionedthebiological basisfor selecting5 years

asa goalin therecoverycriteriaandsuggestedthisbeashort-termgoal.

RESPONSE:The5-yeargoalwasselectedbecausethat timeframeshouldallow
thespringfishpopulationsto expandinto restoredhabitatsandcontain

severalageclasses.This time frameis preliminaryandcanbe modifiedas

indicatedby informationobtainedduring therecoveryprocess.Thelong-
termgoalsoftherecoveryplanrevolvearoundobtainingcooperationwith

thelandownersto allowfor habitatrestorationaswell asprotectionthe

speciesandits habitatinto thefuture. After agreementsaremadewith
landownersandhabitatshavebeenrestored,5 yearsofpopulation

monitoringshouldrevealwhetherornot thesepopulationswill meetthe

numericalcriteriaestablished.

COMMENT: To cite theremovalofall threatsasa criterionfor delistingmaybe

settingup therecoveryplanfor failure. Oil andgasresources,while
possiblyathreatto RailroadValley springfish,havebeenandwill continue

to be developedin RailroadValley.

RESPONSE:Therecoveryprocessincludesexaminingall identifiedfactors

limiting RailroadValleyspringfishpopulationsto understandtheextentof

thepossibleeffectson the listed species.By understandingthepotential
adverseeffects,if any,of oil andgasresourcedevelopmenton the

groundwatersystemsin RailroadValley, measurescanbe identifiedto

minimize thoseeffectswhile continuingdevelopment.TheService

recognizesthat all limiting factorsmaynot beentirelyeliminated.

COMMENT: It maybe desirableto establishadditionalrefugiapopulationsto
preventextinctionorgeneticbottlenecksbroughton by catastrophicevents.

RESPONSE:Therecoveryplanrecommendsmaintainingtheexistingrefugia

populationsfor thatpurpose.Additionalrefugiapopulationsestablished
with RailroadValleyspringfishfrom theDuckwaterspringsmaybe
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appropriate,buttheprimaryemphasisofthisrecoveryeffort will be to
restorethehistoricalpopulations.

COMMENT: Thedraftrecoveryplandoesnotaddressthe factthatpublic lands

adjacentto Big WarmSpring andLittle WarmSpringarewithin theEly

District oftheBureauof LandManagement.Any agreementswith the

DuckwaterShoshoneIndianTribe for managementofthesehabitatsshould

alsoincludetheEly District.

RESPONSE:Therecoveryplanrefersonly to theBureauofLandManagement,

asan agency.Implementationofany specifictaskwill includethe

appropriatelocal officesaswell astheStateOffice of theBureauofLand
Management.TheServiceencouragesall affectedpartiesto beincludedin

theimplementationofthisrecoveryprogram.

COMMENT: TheDuckwatercatfishfacility is incompatiblewith maintenanceof

aviablepopulationofspringfishat Big WarmSpring. Thefacility needsto

berelocatedsothathistoricalstreamoutflows canbe reestablished,andthe
catfishin thespringsystemneedto be controlled.

RESPONSE:Therecoveryplanrecommendsdevelopmentof acooperative

managementagreementandhabitatmanagementplanwith the Duckwater

ShoshoneIndianTribe. Thesedocumentswould includealternativesfor

minimizing theeffects of thecatfishfacility on theRailroadValley

springfishpopulationatBig WarmSpringto ensurethattheminimum
populationcriterionof 1,000 individualscanbe achievedandmaintained.

COMMENT: The RecoverySection is overlyvagueandneedsto clearlyarticulate

specific recoveryactions,ratherthanjust recommendmoreplanning
activities.

RESPONSE: Althoughspecificactionsarenot delineatedasseparatetasks,they
aredescribedin thenarrativesectionsunderothertasks. In somecases

more informationis neededbeforemanagementactionscanbe specified.
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COMMENT: Thespringflows atLockesshouldbe divertedintohistorical

channels.

RESPONSE:Therecoveryplanrecommendstherestorationofall springsystems

occupiedby RailroadValleyspringfish,asfeasible,to meettheneedsof the

springfishandlandowner.

COMMENT: Tasksassociatedwith Big WarmSpringandLittle WarmSpring
andmonitoringofall populationsshouldbeassignedTaskPriority 1.

RESPONSE:The definition of aPriority 1 taskis “an actionthatmustbe takento

preventextinctionor to preventthespeciesfrom decliningirreversibly in
theforeseeablefuture.” Priority 1 is notappropriatefor tasksfor this

threatenedspecies,becauseit existsin four otherhistoricalhabitatsaswell

asthreerefugiahabitats,in additionto thetwo springsmentioned,andthe

specieswill notgo extinctif the identifiedtasksarenotPriority 1.

COMMENT: TheNevadaDivision ofWildlife wouldbetheappropriateagency

to assumethe leadagencyresponsibilityfor thosetasksassociatedwith

monitoringandpopulationandhabitatmanagementplans.

RESPONSE:TheNevadaDivision ofWildlife hasbeenassignedlead

responsibilityfor monitoringandfor planningactivitiesonprivatelands.

TheFishandWildlife Servicehasbeenassignedleadresponsibilityfor
planningactivitiesontheDuckwaterIndianReservation,andtheBureauof

LandManagementhasbeenassignedleadresponsibilityfor planning

activitiesonpublic lands. Theleadagency’srolewill oftenbe to

coordinatejoint effortsamongall affectedpartiesratherthanto accomplish

thetaskindependently-

COMMENT: TheFishandWildlife Serviceshouldplaceparticulareffort on
developingacooperativeteamapproachto recovery,management,and

monitoring, which includesfull participationof theNevadaDivision of

Wildlife, BureauofLandManagement,andotherappropriateentities.
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RESPONSE:TheFishandWildlife Serviceembracescooperativeefforts for the

recoveryof listed speciesandlooksforwardto workingwith all affected

partiestowardtherecoveryoftheRailroadValley springfish.

COMMENT: The commentor suggeststhat there maybe othererrorsin the

informationcontainedin therecoveryplan.

RESPONSE:Recoveryplanscanbeamendedor revisedbasedon new

information,including informationthat indicatestheplanincludes

erroneousinformation. Everyattemptwasmadeto ensurethat material

includedwasreliable.

COMMENT: A recoveryplanis notnecessary.TheRailroadValley springfishis

abundantin thepondsandstreamsat LockesRanch. Therecoverycosts
proposedwould only addmoreto analreadyover-burdenedeconomy.

RESPONSE:TheEndangeredSpeciesAct of 1973,asamended,requiresthat a

recoveryplanbepreparedfor all listed species.TheServiceencouragesthe

participationofall affectedparties,sothat all possiblealternativesfor

meeting theneedsofthefish andlandownersmaybe broughtforwardand

theleastcostlyalternativeemployed.

COMMENT: Figure3 depictsonly aportionofthecritical habitatat Big Spring.

This is eitheratypographicalerror,orthemissingportionneedsto beadded

to the legal descriptionofcritical habitat.

RESPONSE:Theidentifiedareawasnotdesignatedascritical habitat. TheFish

andWildlife Servicehasno recordsindicating whetherthis wasintentional

or in error. If informationgatheredduringtherecoveryprocessindicates

that thisportionoftheBig Springoutflow shouldbe designatedcritical

habitat,theFishandWildlife Servicewouldproceedthroughthe rule-

makingprocessto havethisportionadded.

COMMENT: Pesticidesmay be presentfrom surfaceandsubsurfaceapplications.
Theuseofherbicidesto controlaquaticvegetationandon agriculturallands
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mayaffectthespringfish. Oil andgasreinjectionsystemsoften include

microbicidesin thereiniectedwater.

RESPONSE:Thepresenceofpotentiallydetrimentalcontaminantsin Railroad
Valleyspringfishhabitatsshouldbeevaluatedduringtasksrecommendedin

therecoveryplan.
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